A new type of biophotometer is described. Very precise and reproducible measurements of bacterial concentration can be performed at 3-s intervals for each of 32 simultaneously developing bacterial cultures. The large number of results is handled with modern data acquisition and computer-processing techniques.
High precision and reliability in bacterial growth studies can only be achieved, when required, through time-consuming techniques. But most often only a rough estimate of the microbial concentration is needed; in such cases the biophotometer is a very convenient apparatus. The biophotometer makes use of the absorbance and scattering of light by bacteria suspended in a broth: the intensity of the transmitted light is measured, and a calibration curve reveals the bacterial concentration.
Most currently available biophotometers, however, are not suitable for accurate determinations of the growth rate constants and, generally speaking, for a detailed analysis of the kinetics of the growth of a culture.
The primary shortcoming of commercially available apparatus is poor reproducibility in the complex movements of the single light source or photoelectric receptor, or both, so that between two succesive measurements with the same microbial culture cell, there is usually some possibility of change in the position of the light beam relative to the culture cell. Another shortcoming of commercial apparatus is that they have capacity for only a small number of simultaneous cultures, so that very little information can be gained in a single experiment when various media or growth conditions are studied. Thirdly, they use "white" light; the relation between optical density and bacterial concentration of the cultures is not a linear one, so that careful calibration is necessary if the transmitted intensity measurements are to be translated accurately in terms of bacterial concentrations. And finally, they have a poor temperature stabilization.
We describe here a new type of biophotometer that is built to meet these shortcomings. kinetics. Improvements of the existing apparatus are being Similar experiments were performed with a bacte-made to provide for in situ irradiation of the cultures riophage. Figure 4 shows the results of the injection of and built-in data processing equipment.
